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Ar guments 



I. Group I Under 35 U.S.C. § 102(b) 

Responding to Group I Under 35 U.S.C. § 102(b) of the Appellant's arguments, the 
Examiner states that the Examiner is relying on the initial heat treatment step of Greinke (U.S. Patent 
5,582,81 1 issued to Greinke et al) and not a second heat treatment. The Examiner then uses examples 
10 and 1 1 to show that Greinke teaches the first heat treatment to temperatures as high as 1200°C and 
1700°C, respectively, and thus, that the claimed purifying at a temperature of at least 1750°C is 
disclosed. 

However, this logic is unfounded. First, as admitted by the Examiner and pointed out by the 
Appellant, in no instant does Greinke teach heat treatment at a temperature greater than 1700°C. 
Second, Greinke teaches away from example 10 as example 10 is a "comparative example" (see col. 
7, line 31 of Greinke) where the material begins to blister after only ninety days, and thus fails 
according to Greinke's standard of no blistering for a substantial number of months, such as twelve 
months (see Grienke, col. 4, lines 28-30). Second, it is not possible to use example 1 1 as a "spring 
board" to disclose any temperature between 1700°C to infinity to read on Appellant's claims because 
Appellant's claimed temperatures provide a criticality (see MPEP § 2 144.05.11. A) of purifying 
expanded graphite under vacuum with chlorine atmosphere to not more than 10 parts per million 
(ppm) elemental impurities (see Appellant's specification, paragraph 27 as originally filed). However, 
the foil of example 1 1 of Greinke does not teach or suggest such criticality. The example says 
nothing about elemental impurities (e.g., Cu, Fe, Mo, etc.), but only says that the foil includes 180 
ppm of chlorine but less than 5 ppm of leachable chlorine (See Greinke col. 7, lines 46-47). 

Further, the Application describes embodiments wherein compacted sheets are subjected to a 
vacuum purification. Following purification the sheets which have a more expansive structure than a 
standard foil (as described at paragraph 21, of the Application, Appellant's sheets are formed by 
passing expanded graphite through a double belt press) are pressed into articles such as foils. This 
technique for forming a highly purified graphite foil is far different than subjecting a foil to high 
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temperature, as taught by Example 11. Specifically, the higher temperature purification of compacted 
sheets of the Application provides a critical increase in purity. On the other hand, Greinke can not 
support the critical purity because Greinke teaches treating (a) a more highly compressed graphite foil 
of a standard dimension (see Greinke col. 1, lines 42-50; col. 7, lines 43-45), and (b) at a reduced 
temperature (e.g., a temperature below at least 1750°C). 

Moreover, Greinke describes that a heat treatment to remove hydrophilic acid groups from the 
graphic surface should have a temperature limitation below the fracturing temperature of the 
stabilizing functional group (see Greinke col. 5, lines 38-47). Thus, the heat treatments of examples 
10 and 1 1 should be limited according to this teaching. 

Consequently, Greinke does not teach a temperature above 1700°C as required by Appellant's 
Group I claims. Moreover, Greinke does not suggest the claimed optimum range of greater than 
1750°C to provide increased purity in an ambient of chlorine as disclosed in Appellant's 
specification. 

H. Group II Under 35 U.S.C. § 102(b) 

Addressing Group II Under 35 U.S.C. § 102(b) of Appellant's arguments, the Examiner 
states that col. 4, lines 15-24 of Greinke, teaches grinding or compacting the graphite material, 
following purifying, of Appellant's claims. However, this section of Greinke clearly states that "the 
exfoliation step cannot, of itself, serve as the high temperature chemical reaction heat treatment in 
accordance with the present invention." The Examiner's answer for Group I above asserts that the 
first high temperature chemical reaction (the 1700°C heat treatment of example 1 1 of Greinke) is the 
purifying of Appellant's claims. The Examiner cannot have it both ways. If the heat treatment of the 
foil in Greinke is the purifying treatment, then, according to Greinke, the graphite must be 
compressed or formed into a flexible graphite foil prior to purifying that foil. Moreover, Greinke 
does not suggest grinding or compacting the purified graphite material since the cited language 
supports compressing exfoliated graphite (see col. 4, lines 14-15 of Greinke stating "The exfoliated 
graphite may then be compressed. . ."), where exfoliated graphite cannot be high temperature treated 
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graphite (see col. 4, lines 12-15 of Greinke). Thus, the compression of the exfoliated graphite or 
worms into foil in Greinke cannot teach compression of purified foil graphite material and can not be 
performed during exfoliation, but must instead occur before purification. 

In addition, in response to this section, the Examiner points out Greinke col. 4, lines 32-35 
which support that "the two chemical reactions of the present invention can occur separately or 
simultaneously ..." However, although these words are in Greinke, so are the requirement above 
that the exfoliation step cannot serve as the first high temperature chemical reaction heat treatment in 
accordance with the present invention. Thus, Greinke col. 4, lines 32-35 do not support what is 
expressly prohibited by the reference. 

Consequently, Greinke does not teach or suggest grinding or compacting, following 
purifying, as required by the Appellant's Group II claims. 

m. Group III Under 35 U.S.C. § 103(a) 

In addressing Group in Under 35 U.S.C. § 103(a) of Appellant's arguments, the Examiner 
states that because Junttila (U.S. Patent No. 4,533,086 issued to Junttila) teaches grinding of graphite, 
that it would be obvious to grind and compact the foil of Greinke in order to make it suitable for a 
variety of applications. First, Junttila does not address, teach, or suggest grinding of a foil or a sheet 
of graphite material, but mentions graphite in the form of an ore, a low purity graphite, and a high 
purity graphite (see col. 1, lines 10-45). Thus, Junttila does not motivate grinding up the purified foil 
of Greinke, but motivates grinding graphite ore to produce low or high purity graphite. 

Similarly, there is no motivation in Greinke to grind up the foil or sheets of graphite described 
therein. Specifically, Greinke supports forming graphite foil that does not blister for twelve months 
(see Greinke col. 4, lines 25-32) of flexible graphite that are "thin sheets" or "foil" useful for high 
temperature applications and that have beneficial insulating properties (see Greinke col. 1, lines 16- 
50). Thus, although there is disclosure in Greinke of using graphite foil, there is no suggestion or 
motivation to grind up the graphite foil. 
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Consequently, Greinke does not teach or suggest compacting, then grinding, following 
purifying, as required by the Appellant's Group III claims. 

IV. Group I Under 35 U.S.C. § 103(a) 

In addressing Group I Under 35 U.S.C. § 103(a) of Appellant's arguments, the Examiner 
states that Matsumoto (U.S. Patent No. 5,505,929 issued to Matsumoto et al.) takes place under the 
same conditions (pressure, temperature, relative gas flow) to that of Greinke, and thus it is germane 
to insert the purifying steps for forming graphite from carbon as taught by Matsumoto (see 
Abstract) into the heating of graphite foil to produce a blister- free material of Greinke (see Greinke 
col. 4, lines 25-32). However, the purification process of Matsumoto does not take place under the 
same temperature as that of Greinke, as the purification of Matsumoto is taught tat 3000°C for 10- 
30 hours, such as to form a non-expanded highly purified graphite, while Greinke teaches heat 
treating an expanded graphite (see Greinke col. 3, lines 7-21) at temperatures of approximately 
1000°C for between 5 and 20 seconds to produce an expanded graphite foil that is blister free for 
up to 12 months (see Greinke col. 4 lines 25-44; and col. 5, lines 43-54). More specifically, 
Matsumoto teaches manufacturing non-expanded high purity graphite from carbon in a single 
chamber using an induction heating high frequency coil where the purification process is 
particularly for transforming metallic impurities in the graphite material into hallogenated material 
that is removed from the graphite material (see Matsumoto col. 1, lines 18-20; col. 4, lines 54-61; 
and col. 5, lines 7-9). Thus, there is no motivation to use the metallic impurities removing 
technology for non-expanded graphite of Matsumoto on an expanded graphite foil of Greinke 
because the properties of expanded graphite are different than that of non-expanded graphite. As 
compared to non-expanded graphite, expanded graphite has increased space between bonds, space 
between particles, flexibility, anisoptroy, insulation, delamination and blistering (see Greinke col 1, 
lines 17-49). However, the expansion between particles of expanded graphite provides looser 
bonds to impurities which allows release impurities at lower heat (see Greinke col 1, lines 17-36 
teaching an expansion of 80 times between particles resulting in an inability of expanded graphite to 
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vent thermally activated moisture particles bonded therein quickly enough to avoid blistering). 
Consequently, the combination of Matsumoto and Greinke is impermissible as described in 
Appellant' s Supplemental Appeal Brief. 

In addition, in response to this section, the Examiner points out the Greinke mentions that 
graphite material is "slowly heated up to 1700°C", and that heating to such a high temperature in 5- 
20 seconds is surely not considered to be "slow heating." Appellant points out that the time 
period over which something is "slowly heated" is relative. Specifically, Greinke describes heating 
a foil which is approximately 0.020 inches thick (see Greinke col. 7, lines 19-22). Appellant 
contends that heating such a thin layer of material using known methods, such as annealing, flash 
annealing, laser, or gas jets could easily provide such temperatures to such material within 20 
seconds. As such, the protracted high temperature heating of Matsumoto could destroy Greinke' s 
process, such as by having a temperature which is above the limitation at the fracturing temperature 
of the stabilizing functional group of Greinke (see Greinke col. 5, lines 43-48). 

Consequently, Greinke and Matsumoto can not be properly combined to teach or suggest the 
limitations of Appellant's Group I claims. 

V. Group II Under 35 U.S.C. § 103(a) 

Replies above for Groups I and II apply here as well. 

VI. Group III Under 35 U.S.C. § 103(a) 

Replies above for Groups I and HI apply here as well. 

VII. Conclusion and Relief 

Based on the Foregoing, Appellant requests that the Board overturn the Examiner's 
rejection on all pending claims and hold that all of the claims of the present application are 
allowable. 
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VII. Conclusion and Relief 



Based on the Foregoing, Appellant requests that the Board overturn the Examiner's 
rejection on all pending claims and hold that all of the claims of the present application are 
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